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':■■'■   ''■'     .■■.!'■      .■.-.•i.ii imi   S-.'sic:       U-:\l   ,\, iivii\   riuiiiiu-i ei   ,i   lini.Uil   i'v.i lual ion  of   t lit.' 

,!ir;^i     ;".■•■   .i:ii!   ii.i.'ici I i n/   •   i.ilii !(.■>   oi    i In    : iknr^lv-    '■-()/   1.1 ;.(■)■ hawk   licli-'opter at 

.i    . i .■;■-,! I i i t u'-   LVsi      iir  ■iurin'   ijn-  prrinJ   H   Hi   !i  . i 111 \-   1972.   This  evaiiation, 

'.■.i.i':.   ii'MMi'.i    )   !iinir>,   n;    j) n ul i u I i-T   tli;'lil    tiii.r,   wa .■•,   pc r I u riiu'd  al   AJaDiosa,   Colorado, 
• it    .:,;;-, i (.•.■   al I i I •iik-,-,   ni    ,'-, ',0   !,,    I ,,/vu   I'IH'!.    IVslini'   at   inv.r   sta-leveJ   conditions 

:. !■:   iin a   loa.iarl,,!   p i , \M oi:s I ■;   at    Llic   ron t rac t o r   I .n  i I i t ■■■   at    StratlorJ,   Cornice t j en t . 
i .-.i <•:)!    a-,   ■■;'(■,■ i l i ra 1 1 ■    imli.!   in   this   roporl,    lie.,   pr r ti rinanci.'   and   handlini:   fjnalilios 
al    :,i.a   ,i 1 t i t ndo   '..via-   . ■.: ..-a I i a I i v   anchair/td   I ro;:    llioso   reported   dnrhv,   I lie   previous 

1, :'.■■-a I I i I nde   tesliiv,.'.   1 he   s t and,iiai-da>'   in-'.a'onnd-i id'eet   and   out-or-i;i-ound-ef Tet; t 
hover   leilin.a,   at    I he   estiraled   THW  i'ii.ssion   iToe;   weight   of    IK,700   pounds   are   880U 

and   ViOO   leet,    re.s|)ee ( i ee K .    The   '-en-level,    s I anda rd-da V ,   on t-i d-/.round-e I fee t 

in vi r   :,a:;i:Mi;:    ,.ross   v.'ei.dil    i ■.   21, i4n   pounds,    i he   S-67   lielico|Uer  cannot   hover  out 

oi    -rennd  efi'i-cl   al    'T'J d-'  al   air/   allitude  al    I he   TDK mission   vross  weight   of   18,700 

poijiid ■ .   At    -.ea    le'.'el    iin   a   (C) d-'   dav,    I he   i:,a :•: i innn   on I --vi | -.'.ronnd-e tTec t   hover   j;ross 
wei.'..hi    is    18,4)0   pniinds.    Co;,.-,   ol    direct ional    control    due   to   reachui);   the   left 

directional   .■ontrol   travel    iirit    in   ri/ht   sideward   flight   above   15   knots   true airspeed 

was   the  only   delii iencv   noted.   No   shortcomings   were   identified  which   had   not   heen 

previonslv   identified   darin.'   the   prior   tests   at    low   altitude. 
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INTRODUCTION 

BACKGROUND 

1.  The S-67 Blackhawk is a prototype attack helicopter designed 
and built by Sikorsky Aircraft Division (SAD) of United Aircraft 
Corporation under an in-house funded program independent of 
any military requirement. The design phase was initiated on 
20 November 1969 and construction began 15 February 1970. The 
first flight of the S-67 was on 20 August 1970. The US Army 
Aviation Systems Test Activity (USAASTA) was tasked by US Army 
Aviation Systems Command (AVSCOM) test request (ref 1, app A) 
to conduct an evaluation of the S-67 helicopter to support 
the Attack Helicopter Requirements Evaluation (AHRF) being 
performed for the US Army Combat Developments Command. Low-altitude 
test results were published in USAASTA Project Report No. 72-09, 
July 1972 (ref 2). Further testing at high altitude was subsequently 
requested by AVSCOM Test Directive No. 72-26, 5 duly 1972 (ref 3). 

TEST OBJECTIVES 

2.  The objectives of this test were to evaluate the hover 
performance, level flight performance with the landing gear 
extended, and sideward flight characteristics of the S-67 helicopter 
at high altitude. 

DESCRIPTION 

3.  The S-67 is a tandem-seat, twin-turbine, armed 'Helicopter. 
It incorporates five-bladed main and tail rotors and is powered 
by two T58-GE-5 turbine engines. A wing provides additional 
lift and attachment points for external stores. The wing panels 
have speed brakes to control dive airspeed and increase deceleration 
capability. The main rotor blades feature swept tips designed 
to enhance high-speed capability. A stability augmentation 
system (SAS) and a feel augmentation system (FAS) are incorporated 
to improve handling qualities. A detailed description and photographs 
of the S-67 are contained in reference 2, appendix A. 
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SCiil'l-,  OF  Tl'ST 

4.      111'.-   Sikoi.^k',   '--i','   '..MS   i-'vM 1 u,i t eil   id  «Kl i-r:. i iii1   h i i'li-.i i t i l ink- 

.u11" 1 IM ;: aiur   aiui   ii.nui 1 i n/   'MI.I 1 i t i f.-,.   li i. ii-,i I i i I udc   ti^si',   wert.' 

r.nuiurl i'd   jt    .\ 1 ,ii-.>.-.,i ,   (oliuailn,    (liil.l   .  1 . '.M I i na   7r)'V)   W-ci) 

■ liirin.'   ilu'   [uriiul   S   in   1)  Jul'.'   1972.   llu-st   u-sts   rrqu i n.-cl   r)  (jour 

"I    proilur t i Vi    l'li.i;l    li.A,    all    ol    v.iiic!    v.,.,.   am;; ,;i 1 i siaul    in 

.ti-i'iial   ^lori-s)   at    I in-   U'sl    CCHUI i l i on: 

ilitii'.s   weil    i.-.aluaLfii   willi   rL-ript'Ct 

■   ol'   r.ii 1 i t ,i r;.   SJH-I i t i cat i on 

ic   I 1 i /lit    ia- . t r i c I i oir.   a'u!   njitTaL i ii;.' 

M ;■ i i a t i i   i.'.   aj'ji 1 i c-;ilil i'   tu   t li i ;■   c va 1 ua t i on   ari'   imi t a i IK-(I   in 

tin'   pilot's   ri.Ltilist    (vvl    V)   as   Mulifird   i)'.'   I in-   salVt v-ol -f 1 i;.'Jii 

IM KMSI'   (;■(.•!    (> ) . 

tin    i 1 ..■ in   itinl i j'u rat i en    (im   c 
.iui.-.a   in   I a!i K'    1 .   Hand 1 i n,.-   'JII 

lii   I is'   a;>j> 1 i ral' K'   ra qu i ia:.. n t 
Mi 1  dl-SSn 1 A   ( is-i   A ,   anp   A) .    1 

lab U-    1.   Tust   Cundit iuns. ' 

■ 

:.o;,.i na 1 
Caaiss 

.ioini na ! 
Densitv 

.'AM inal 
i" i m kotur 

IVJIL' ot    IL-.S: 
'..\M ,'ill 

(li.) 
Al 1 i t iidi 

(It) 

i al ll,rat.'d 

.'. i r -|)La d 

(k L ) 

Speed 
(rpi:.) 

i i n \' t • l" 
IO,4!;iJ 7,8 30 199 

jH' r i orniaiirf' 

LfVL-1      1" 1  i jilt 
[K- r 1 i iT.aiua' 

11) 

18,860 

17,02 J 

t o 
8,110 

Zcaai to 
2 13 

10,7lJ0 
5 3 

tu 
152 

21 1 

Zuro   to 
40   (fv.-d) ' 

Zero   to 
Sideward   .and 8,050 35   (left) ; 

tvarward   1 ] i\;la 

ptrforiiianci- 

16,750 f  it 7 1 1 

8,380 Zero   to 
15   (right)1 

Zero   to 
30   (rear) ; 

'CentLir-tif-^ravi ty   ran-e:   FS   274.1   to   FS  274.5   (aft). 
Clean   run I i ;.',ii rat i un :   no   external   stores. 

In   ground   effect    (10-foot   main   landing   ^.ear   helglit). 
Out   of   ground   effect    (100-foot   main   landing  gear   height) 
'Knots   true  airspeed. 

2 
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METHOD OF TEST 

5. Established flight test techniques and data reduction procedures 
were used (r.'fs 7 and 8, app A). The test methods are briefly 
described in the Results and Discussion section of this report. 
A Handling Qualities Rating Scale (HORS) was used to augment 
pilot comments relative to handling qualities (app B). Data 
reduction techniques utilized are described in reference 2, 
appendix A. 

6. The flight test data were obtained from test instrumentation 
displayed on the pilot and copilot/gunner panels and recorded 
on magnetic tape. A detailed listing of the test instrumentation 
is contained in reference 2, appendix A. 

CHRONOLOGY 

7.  Chronology of the S-67 attack helicopter evaluation is 
as follows: 

Test directive received 
Test started 
Test completed 

5 July 1972 
8 July 1972 

13 July 1972 

^^so^^^imi "iMtaMftiWWHWHuil ajl^ajjjjji^Äigjjkjgi 
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RESULTS AND DISCUSSION 

C:I::M-;IUL 

8.     A   liir.iLutl   (.■valuation   of   the-   pcrfornaaci.'   and   liaiullin.'   qualities 
ot    tin'   S--h7   iu'l i cop (LT  vas   piT loriiic^l   at   hii'.li   altitu-U-   in   the 
L'K-aii   con f i luirat ion.   I.xccpt   as   spcci I" ically  noted   in   this   report, 
the   perror;':ai:ci.'   and   iiandlinr   fpialities  \.\ rv   essentially   uncd.anged 
frei:    tlio.se   reported   darin;    previous   low-aiti!udc   testin;;.   'i'he 
standard-day   in-zj-ound-ef feet   and  out-ol-.'.round-ef feet   hovc-r 
cei lines   at   tiie   estii'.ated    1 i)V.'  mission   ■.■ross   '„'eieht    of    lo,700   pounds 
are   8800   and   -3^00   feet,   respe'C t i ve 1 v .   The  :'ia:-; inu:;   sea-level, 
s t aiidard-da"     r t-i i f-c round-e f f ec t   hover   '.;ross  v/eic.ht   is   2 1,340   pounds, 
1 he   S-h"/   helicopter   cannol    hover  out   of   ground   effect   at    9n/'r 
at   anv   altitude   at   the   Ti'1%'  mission   i'.ros;-.  weicht .   At   sea   level 
on   a   ^r3''K  da;',   the   :;'.a.v. i riu::i   out-o f-c,rouiul-( Ifect   lun'er   cross 
'.■.■(.■ i .iri t    is   IH^Vin   pi.iiiuls.   I.II>-,S   ol   direct ional   control   clue   to 

reaiiiin.'   tiie   left   directional   control   travel    limit    in   rich!    sideward 
fli.dit   above   13   knot  ■   true   aii'speed   is   a  deficiency.   .\'o   additional 
slior t co:. i n.,s  were   identified   which   had   not   been   previouslv   i'eported 
in   rel'ereiice   2,   append i;-;   A. 

i'l'RFi'RMANCH 

Ih^.'er  I'c-rforniance 

(J.  Low-altitude liover performance tests are described in paragraphs 1 

and 12 of reference 2, appendix A. High-altitude in-ground-effect 

(IGH) hover testing was accomplished using a tether line anchored 
to a concrete deadman to provide a ID-foot main landing gear 

Height. A calibrated load cell was installed between the bottom 

of tiie cable and tiie deadman to measure cable tension. A two-axis 

accelerometer was installed in the load cell to provide a cockpit 

presentation of cable angle infotmation. The data were recorded 
at stabilized load cell readings with eng ne torque values up 

to the maximum available, as governed by turbiie; inlet temperature 

limits. I n-ground-effeet liover tests were conducted at an average 

gross weight of 18,2ri0 pounds within a rotor speed range of 200 to 

21 i rpm. ua-of- ground-effect (ü(d".) hover testing was accomplished 

using the free-flight hover technique due to the lack of sufficient 

engine power to permit lifting of the tethered liover cable. 

Out-of-ground-effect hover testing could only be accomplished 

during early morning, low-temperature conditions. Constant altitude 

(100-foot main landing gear height) was maintained by reference 

to the radar altimeter, and a steadv position over a spot on 

rtittirrmflrlWil^ 
liMiiMtf^^^^^i^ 
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the ground was maintained by visual reference cues. The OCE  hover 
tests were conducted at an average gross weight of 16,630 pounds 
within a rotor speed range of 199 to 213 rpm. Results of the 
high-altitude hover tests are presented in figures 1 through 7, 
appendix C, and summarized in table 2. 

Table 2. Hover Performance. 

Temperature 
Hover 

Height' 
Weight 
(lb) 

Ceiling 
(ft; 

Standard day 

IGE 
18,700 8,800 

23,700 Sea level 

OGC 
18,700 5,460 

21,340 Sea level 

Hot day (950F) 

ICE 
18,700 2,300 

20,520 Sea level 

oci: 
18,700 Not possible 

18,450 Sea level 

'In ground effect (10-foot main landing gear height). 
Out of ground effect (100-foot main landing gear height). 

10. Tail rotor performance characteristics are shown in figures 4 
through 7, appendix C. Figures 6 and 7 compare the nondimenslonal 
tail rotor performance at near sea-level conditions and at high 
altitude. Although it appears that the gradients of tail rotor 
thrust coefficient versus tail rotor power coefficient increase at 
high altitude, indicating that the tail rotor is less efficient at 
high altitude, there are insufficient data available to conclusively 
substantiate this trend. 

Level Flight Performance 

11. Previous level flight testing at low altitude is described 
in paragraphs 13 and 14 of reference 2, appendix A. Level flight 
performance tests at high altitude were conducted to determine 
power required and fuel flow as functions of airspeed. In addition, 
specific range, long-range cruise speed (V  .  ), endurance 
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speed (speed at minimum power required for level flight), and 
maximum level fliglit airspeed at takeoff pouer (Vmax) were determined. 

Data were obtained in stabilized level flight at incremental 
airspeeds from 63 knots true airspeed (KTAS) to Vn)ax. The drag 

effects of the landing gear were determined by repeating this 
test, with the landing gear extended, over the airspeed range 
from 80 to 12A KTAS. A constant gross-weight-to-density ratio 
(W/") of 23,630 pounds was maintained by increasing altitude 
as fuel was consumed. Tests were conducted at the conditions 
listed in table 1. The results of these tests are presented 
nondimensionally in figure 8, appendix C, and dimensionally In 
figures 9 and 10. 

12. The increase in equivalent flat plate area for the gear-extended 
configuration is presented in figure A. The highest equivalent 
flat plate area increase of 9.5 square feet occurred at 12A KTAS. 
Figure B presents ;i comparison of the level flight power required 
for the clean and gear-down configurations at standard-day conditions, 
a 7500-foot altitude, 211-rpm rotor speed, and a 18,700-pound 
gross weight. Retraction of the landing gear at 124 KTAS (maximum 
gear-down speed) yielded an increase in airspeed of 13 KTAS. 
A comparison of level flight performance at sea level and at 
7500 feet is presented in table 3. 

/f 
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iab It-    i.   [.C\'L- I    Fl i i'.lit    !Vi Tui 

Ml i LIKII-   (It) 

0.94   ::iaxi;: .1:;;   spue Li" ic   ran-u   (NAMPF) 

'.; rs; 

f.ill.'r   iTUl.ii.-    sp,-i-ii     (KT,\S) 

i.'>l   : > 1   ".a   i i'iu::'   L'liiln r.nu'i.'   (T'l .\S) 

■ ••i   at   nor   a!    rat rd   pf ■(.,-       Vn   (KVAS) 

.'■. i r.-^u id   .a   1 akuoi I    mn.'i r        V ( K'l'AS) 
••.u\y. 

Sua    U-vt-l /,S()() 

(i.   !   1  1 ■;       I   0.   i ■).',() 

/M 

1 7 J 

(.ross  '.■.■(.■ i .'iii :    1 S , /(JO   pound:.. 
Ki't M'   .-,pi.(.'U :   .Ml    rp::.. 
Li-iU r r-ri -   r,i\-i 1 \-   liK-atiiMi;   lA-   .'/A.d   (all) 
d 1< a:i   i onl ; . arat ion :   nc   K-.A mia 1   st ore   . 
i'l'aas::.! s.-- i oi     1 i:-. i t . 

i-..i:.iJi.i '.\', ijr.'d. 1 i i!.:, 

" ijjli 1   J diarar l i- r i .11 i c;. 

i.   i'lL-vimis   ti.^tiii;.;,   of   til«.'   ;. i df'./ai'd   and   foaf. a rd   1 I i.ia    oliarao t o r i s t ios 

> i do'.-.aj\K_ KLMi'v.ai'd ,   and   S J_ow-SiH'od   I'urwaia 

at    low   aitiLiulo    is   dt-soribod    in   pa rav.rapiis    3A   and    i')   ol    i-Ld'oronco   1!, 
appi-adi:-;  .'■..   Sidi'./ard,   roarward,   and   slow-speed   forward   fl i'..dit 
■. .lafaoU r i:. Li os   wore    i nvo s t i'.M L oil   at   lii;di   all ii udo   hv   s t an i I i;; i ii).: 
t iio   aircraft   at    i ncronen t a 1   airspoods   up   to   tiio   lir.ils   di I inod 
h;.   the   sal e ty-ut-f 1 i j.',liL   roK-aso   or  at   tiio   airi'iooil   roouirin;' 
full   doflocLion   of   Lho   critical   control.   II i.ji-a 1 t 1 t udo   tests 
wen.'   conducted   at   a   constant   radar   altimeter   iieii'u   of   2')   feel 
at   the   conditions   listed   in   table   1.   Airspeed  was   maintained   bv 
relereiice   to   a   pace   vehicle   equipped   will:   calibrated   speedometer. 

l-'-i.   !ii di-al t i tude   K'.b   rear'./ard   antl   slow-speed   lorwanl   flicht   test 
results   are   presented   in   1 i '.ure   II.   appendix   C.   IMtch   attitude 
and   control   positions   were   issentiallv   sir.ilar   to   those   documented 
durin,'   low-altitude   te^.tinc.   Rearward   and   slow-speed   for'./ard   flicjit 
were   easily   accomplished.   The   rearward   and   slow-speed   forward   fl ijjht 
characteristics were   satisfacLorv. 

.,T...a:.^.'.^:.^ou ^A};L.^i^B^w*i 
^^^ii^tSä^Mi^r^^--^^ 
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I :>.   II i .'.li-al t i I lulr    Ul    s uli'w.ird   l'li).'.lii    UM    iv-uh      ,iii    ,.11 sen u-ii 
i ü   f i s'.ui't'   1.!,   apjU'iul i .■   1'.   !,.i l e i'.i 1   coin n 11   im., i 1. i, m   ■ 1 i.i.f   >.■:    ; r. •; 
iinvur   Lo   tlu'   ;;,,i;-; i ir.ui'.i   suicv^artl   vi-liuil\   ai'iiii-vnl   wrii    in u! lal    In 
s   i;.',luly   siabli.'   (lateral   cuiUtol   J i .sp l.u'enu-.u    ii,   l in    iiiiert \'<:i 
ul'   ilivhl).   Above   .'")   K'l'A.S   Lo   the   left   ami   "3   i-/i AS   tn   t.i    ri/iit, 
tlie   lateral   (.■ontrol   position   Gradient   was   e...« r, t i a 1 1 ■■   ih-uii'al. 
Ilu    ina:-:i!in''   1 on, i t ud i 11a 1   control   d i sr 1 ai'i'i ein     e     I. .   in, ins   fro. 
the   hover   trir.   position   oeenrred   at   a    iO-K'IA:     l.'t    ■idsaii   I'lijd.l. 
lilt    directional    control    position   chances   with   laieial    I licht    spe» d 
Were    Stahle,    eccept    near    ri    KT.\S    in    left    sideward    I  1  i;.,ht  ,    v.n.   le 

nt    reversal   01 enrnd.   The   r'-\'ei-sal   did   not   ,!>,   ,1 ade 
ILtv   to   stabil i/.e   at    that   airspe. a.    I. It    sideward 
ly   accun.p 1 i shed    to   the   envelopt.'    ii:   it    (i'j   KT.'iS). 

Right   sideward   1 light   '^'i-'-    read i 1 v   aceonpl i s'aecl   to   apprei;- ;: a 1 ,, I'. 
15   KTAS.   At    IS   K'lAS,    the   n,a:-; i i'iur:   stabil i/.d   ric.ht    sid.ward   1'. i.hl 
aiispeed   achieved,   pilot   v-.'oidload   was   i:ai  sdlv    in.reased.   As     liown 
in   licure    12,   at     l1)   NI.XS    in   risst    .sidewad   i'1 i   si    lbs   ]■  !!    dire, tiwna 
control   pedal   was   onl\    d.S   inch    Mil   percent   e!      oniio!    lia-.el) 
1 ro;-    the   lii-it   01    travel.   At    this    IS-knot    i-i      t    side'..aid   s|,,,i, 
directional    sollt rol    "lot i ons   w i t ii i n   6   p.. 1 as n [    , a     t se    1 ■.' I I    d :;■■■'  i e sa I 
control   ston   ;>rodiiced   no   not ic able   ainra!',    responsi ,   and   tieia. iore 

a s I i.cht crad 1 
tue pilot's ab 
i 1i ch t   was   eas 

v   0. -'i   i iud,   ( h   pe r ceil I )   o I i 1 is   Live   cont 1 l t, C  1   I was   ava i 1 a'n h . 
'i he  -.ax iisn-;  attainable   steadv-state   rieht   sideward   speed   ot    1 ri   1 !A:' 
! a i let!   to  r.ieel   the   d'j-knot   ininiriun   reciu i rL-i;ieii L   o'    paragraph   '3. i. 2 , 
01    MlL-il-85ÜlA.   The   requirements   of   parac.raph    ].'i.h  ol   M11.-11-8501A 

».■re   not   met    in   Lhat   hnverinj.'   turns   o\'er   a   spot   on   tlie   ground 
lonld   noL   be   accon.p 1 i s'ietl   in   wintis   over   a   15-l.not    veloiity.    SLabilL^e» 
ri.dit    sideward   flight   was   dift'iiult   at    15   KTAS   and   could   not    be 
achieved   at   hi Tier    .pe, ds.   Above   15   KTAS  with   ful 1    left    d i res tienal 
control   applit-d,   the   nose   ol    the   aircralt    rot^iled   nncon L ro 1.1 ah 1 y 
to   L'ne   rigdiL    (MOKS   If).   The   loss   of   direcLional   conLrol   within 
the   allowable   flight   envelope,   due   Lo   reaching   tile   leli    direct ional 
conLrol   travel    limit,    in   righL   sideward   1 light   als.VL    I ■   ,  iAS   is 
a   deficiencv   which   must    be   corrected. 

'■    '       " ■ ■■•  ■■ -  - -- jMiiiiatMiiiaiiiiiaaiiiBiii^^  ;,'-','-"^-w""-;"--Triiinriiir-Yriimiiai 
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CONCLUSIONS 

Wi.    liu1   N'llin.in,    run,'1 u-, i ons   V.XTV   rcu-hni   uium   coi-p 11'I i on   of 

U ^ t in/: 

.1.       i:.^   '■-ii/'   iii-1 i rop U'r   laniu'l    imw-r   ()(,!    at    y'j0i:   .'it    tlic   c-sl ii:,,-iU-cl 
i 11'.■.■   :, i .-,.■! i on   ,-,ro: .-,   ',.o i ;'li t    ( para   '') . 

:■.      kul rar Mon   oi    tin-   Landin,.1   /.tar   aL    12^   iv'IAS    (i:ia:-: imui!;   ;.',i.'a r-dou'n 

^po.-ii )    rosulu-.i   in   an    inoroaso    in   air.'-poiJ   of   li   K'i AS    (para   12). 

o.      I'IU    naiulliiv.:   c;ualiL'/   (ii-lii ii-iu'y  v/as   ob:-.L'rvotl   durini;   r'noso 

iii    a-a 1 L i ludi'   toils.    :.:;i-c-pi     id r   ti.i.   iK-l i c i ono-. ,    Lho   hand 1 i iii1, 

■iialiti\'.s   at   ni/'i   alt iL>ido   v.i'i'o   os,'-rfi t i a 1 1 •■   tho   sari    as   observed 

at    I ov.   altitndo.   .\'(>   slioi" t oo:- i n .■,:-,   ',-. i ro   noiod   vvliicli   h:;d   not    iioon 

ivporu-d   darin.'   pri'vioas   tost in.1   at    lov   altitudi'. 

l):ii_l(ilji::CY   AJJ'KC'I IM-   M|S;il'^l ACCni'l'Ll si!:'ii::'i 

17.   (ior i'oo t i on   oi    tiio   : o 1 lov i n;:   iii'I i c i oiu "   is   nianda t or\':    loss 

oi    diriTlional   oonLrol   witiiin   tiio   allowabK-   l"lii;liL   onvi'lopo   duo 

to   ro.ioliin,:   tiio   loft   d i rc-o t i ona 1   oontrol    travol    limit    in   riv.ht 

sidoward   fliriit   abovo    13   KiAS    (ilt'KS   10)    (para    15). 

I'M r K: \'\ iii:; COMPI. i.\.1(i. 

18.    .-.itiiin   tiio   so(ipi'   o!    this   lost,   llir   S-()/   iicliooptor   l.iilod 

lo   :,i-.-i    I iu    i o 1 1 ou'i iv.;   ro(pi i roi'.i'ii t i.   ol    (In-   ii.ilitar'.'   spoo i f i oat. i on , 

::ii.-ii-;-,:)() i.\: 

a.      I'ai'a^rapia    i. j. 2   --   Tho    13-i^TAS   ma:-; i !-:n:;!   attainahli    air.spoi'd 

in   sidiward   lli.'iil   failod   to   üiool    thi-    Jr)-kiiot   r.iinirain:   rotpi i roi'ioii t 

(para   15). 

i).      I'ara;;rapii    i.i.d   --   liovorin.;:   turns   ovor   a   spot    oould   not 

bo   aooni-ip 1 i shod   in   winds   ovor   a    1 5-kTAS   volocilv    (para    15). 
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RECOMMENDATION 

20. Loss of difcLional control in   right sideward flight above 
15 knots must be corrected (para 17). 

11 
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APPENDIX C. TEST DATA 
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